Prostacyclin-induced rundown of N-methyl-D-aspartate receptor currents in HEK293 cells is protein kinase A-dependent and NR2 subunit-selective.
Previous studies in neurons have demonstrated a rapid decrease in NMDA receptor currents following tyrosine kinase inhibition or exposure to platelet-derived growth factor (PDGF). Inhibitors of protein kinase A (PKA) block the PDGF-induced rundown suggesting a multistep pathway that leads to decreased amplitudes of NMDA-activated currents. In this study, HEK293 cells expressing different NMDA receptor subunits were used to study the effects of prostacyclin receptor-mediated PKA activation on the magnitude of glutamate-activated currents. The prostacyclin agonist iloprost induced a rapid and time-dependent depression of otherwise stable glutamate-activated currents in cells expressing NR1-2a/2A or NR1-2a/2D receptors but not NR1-2a/2B or NR1-2a/2C receptors. This rundown was prevented by treatment of cells with the PKA inhibitor H89. The iloprost effect persisted in cells coexpressing NR1-2a/2A receptors and either wild-type or mutant Src kinase (SrcS17A). Co-expression of PSD-95 with NR1-2a/2A receptors reduced but did not eliminate the extent of rundown. Iloprost also produced current rundown in cells expressing NR1-2a and a C-terminal truncated NR2A subunit (NR2A1050stop) but not in those transfected with an NR2A tyrosine mutant (Y842F). The iloprost-induced rundown of wild-type NR1-2a/2A receptors was prevented by prior exposure of cells to hypertonic sucrose. These results suggest that PKA influences the functional activity of NMDA receptors in an NR2 subunit-selective fashion.